Involvement of various organs in the initial plasma clearance of differently glycosylated rat liver secretory proteins.
The initial plasma clearance and organ distribution of alpha 1-acid glycoprotein and alpha 2-macroglobulin carrying different types of oligosaccharide, side chains was studied in rats. The differently glycosylated proteins were synthesized by rat hepatocytes in culture in the presence of tunicamycin (unglycosylated form), swainsonine (hybrid type), or 1-deoxymannojirimycin (high-mannose type). Deglycosylated glycoproteins (Asn-GlcNAc) were obtained by endoglucosaminidase H treatment of high-mannose-type glycoproteins. Ten minutes after intravenous injection 3% of complex type, 26% of hybrid type, 84% of high-mannose type. 64% of unglycosylated and 80% of deglycosylated alpha 1-acid glycoprotein disappeared from the plasma. The respective values for alpha 2-macroglobulin were 26%, 42%, 59% and 67%. When the clearance of total hepatic secretory proteins was examined, major differences between glycosylated and unglycosylated (glyco)proteins were found, particularly in the case of low-molecular-mass polypeptides. Whereas complex-type alpha 1-acid glycoprotein and alpha 2-macroglobulin showed no accumulation in various organs, hybrid-type alpha 1-acid glycoprotein and alpha 2-macroglobulin were present in spleen and liver. High-mannose-type alpha 1-acid glycoprotein and alpha 2-macroglobulin also accumulated mainly in spleen and liver. Spleen had the highest specific activity; liver, due to its larger organ mass, represented the major organ for the uptake of high-mannose-type glycoproteins. Competition experiments with mannan and GlcNAc-bovine-serum-albumin showed a mannose/GlcNAc receptor-mediated removal. Whereas unglycosylated alpha 1-acid glycoprotein was taken up by the kidney, unglycosylated alpha 2-macroglobulin was found in the spleen. Deglycosylated glycoproteins (Asn-GlcNAc) were removed from the plasma via two different mechanisms: firstly, clearance by the kidney similar to the unglycosylated glycoproteins; secondly, clearance by a mannose/GlcNAc receptor-mediated uptake mainly into the spleen. We conclude that N-linked oligosaccharide side chains are important for the plasma survival of hepatic secretory glycoproteins and that unphysiologically glycosylated forms are cleared by different mechanisms.